Abstract: The purpose of the present study was to evaluate the relationship between psychological variables and the clinical diagnosis of temporomandbular disorders (TMD) in 12-year-old adolescents. TMD pain was assessed by RDC/TMD examination (Research Diagnostic Criteria for Temporomandibular Disorders) (Axis I and II). Five-hundred and fifty-eight subjects (330 girls and 228 boys) were examined. Bivariate analyses were performed using the Chi-square test (χ 2 ). The logistic regression models were adjusted estimating the Odds Ratios (OR), their 95% confidence intervals (CI), and significance levels. Only 2.19% of the boys and 8.18% of the girls presented one of the Axis I categories. All variables from axis II were related to TMD diagnosis (p < 0.001). Gender was significantly related to TMD diagnosis (p = 0.0028). The risk of TMD incidence for girls was 3.5 times higher than that for boys (Odds Ratio = 3.52, Confidence Interval 1.31-9.43). The individuals who presented the variable "characteristics of pain intensity" (CPI) higher than 0 had 31 times more risk of TMD incidence (Odds Ratio = 31.361, Confidence interval 6.01-163.5). We concluded that psychological variables and female gender are important risk indicators related to TMD incidence, even in adolescents. 
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Luciano José Pereira (a) Tatiana Pereira-Cenci (b) Stela Márcia Pereira (c) Altair Antoninha Del Bel Cury (d) Glaucia Maria Bovi Ambrosano (e) Antônio Carlos Pereira (e) Maria Beatriz Duarte Gavião (f) Introduction Temporomandibular disorder (TMD) is a collective term embracing a number of clinical conditions involving the temporomandibular joint (TMJ), masticatory muscles and/or associated structures. 1 It has generally been presumed to be a condition affecting adults; however, epidemiological studies have reported the presence of signs and symptoms in children. [2] [3] [4] [5] [6] [7] The prevalence is low in young children but increases with age in adolescence up to young adulthood. 8 Presence of pain elsewhere in the body, female gender and perhaps pre-existing depressive symptoms are associated with the onset and maintenance of temporomandibular pain in adults. 9 Epidemiologic studies have also found a higher prevalence of these conditions, and back pain as well, 10 among teenage girls compared to boys. 11 The fact that some women are more susceptible to musculoskeletal pain than men, even in the early stages of puberty, is still unknown.
Female reproductive hormones are known to be associated with increased risk of TMD pain. 12 Likewise, pubertal development is more associated with pain than age. As the presence of reproductive hormones increases the risk of developing pain, TMD pain prevalence should increase throughout puberty in girls. 11 If gender is related to TMD onset, this factor may begin to play a role during the adolescent period.
Biopsychosocial models emphasizing the multifactorial nature of TMD and considering the role of cognitive, social, and biological factors in the aetiology of TMD have also been considered. 13, 14 There is a consensus among researchers and clinicians about the importance of assessing and managing both physical and psychological factors in TMD patients. The most widely studied measurement method for these variables is the Research Diagnostic Criteria (RDC/ TMD), 15, 16 which established a dual diagnosis that recognizes not only the physical conditions (Axis I), including muscle disorders, disc displacements and other types of joint conditions that may contribute to the pain disorder, but also the psychosocial issues (Axis II) that contribute to the suffering, pain behavior, and disability associated to the patient's pain experience, 17 including self-report measurements of pain, 18 depression and somatization. Thus, the aim of the present study was to evaluate the association between gender and psychological variables (RDC/TMD Axis II) and temporomandibular disorder diagnosis (RDC/TMD Axis I) in 12-year-old children.
Material and Methods

Ethical aspects
This study was approved by the Research Ethics Committee of the Piracicaba Dental School, State University of Campinas. An Informed Consent Form containing information about the clinical examination that would be carried out as well as the benefits and possible risks for participants was obtained from parents prior to the survey. The children were also formally informed about the study procedures and assented to participate.
Study sample and data collection procedures
Public and private schools were selected by the cluster sampling methods from the official records supplied by the Local Department of Education. The estimated number of 12-year-old children in the city of Piracicaba, SP, Brazil is 5,000. Twentyfour schools were randomly chosen to participate in the study from a total of 60 schools. The number of children was projected considering proportionally the schoolchildren registered in private and public schools. The criterion for inclusion was the age of 12 years. One thousand informed consents were distributed and six hundred adolescents were chosen at random from those who returned the informed consent form. Five-hundred and fifty-eight subjects (330 girls and 228 boys) underwent RDC/TMD examination (Research Diagnostic Criteria for Temporomandibular Disorders). 15, 16 Both Axis I and II were performed by one calibrated examiner. Questions regarding sexual behavior were excluded. If the child did not show up at the date of examination, the researchers returned to the school another day. Since the sample was comprised of children, a calibrated examiner was always present in case one of the volunteers had any doubt. Prior to the examination, the dentist par-ticipated in the calibration process, which was divided into theoretical discussions on codes and criteria for the study, and practical activities. Subjects meeting the criteria for myofascial pain with or without limited opening (Axis I, Group 1a or 1b disorders) and/or for disc displacement with reduction, without reduction with limited opening or without reduction without limited opening (Axis I, Group 2a, 2b or 2c) or for arthralgia or arthritis (Axis I, Group 3a or 3b) were considered to have an RDC/TMD pain diagnosis. The exclusion criteria were facial traumatism, neurological or psychiatric disorders, use of dental prosthesis, previous or present orthodontic treatment and other orofacial pain conditions, which could interfere in RDC/TMD diagnosis.
All subjects were submitted to the RDC/TMD Axis II self-report measurements, in portuguese. 19 These included the Graded Chronic Pain Scale (GCPS) and depression and somatization measurements. The GCPS includes measurements of the characteristics of pain intensity (CPI), pain related interference and number of disability days (disability). CPI is the average of three 0 to 10 numeric rating scales, asking subjects to report on average, worst, and present facial pain levels. Pain interference or disability is the average of three 0 to 10 numeric rating scales, where subjects were asked to report on interference with daily, recreational/social/family and work-related activities.
Statistical analysis
The prevalence of TMD according to RDC/TMD was calculated for the entire sample. The dependent variable (TMD diagnosis) was dichotomized according to "yes" or "no". Bivariate analyses were performed to test the influence of independent variables (behavioral variables related to RDC Axis II) on dependent variable TMD, using the Chi-square test (χ 2 ) at the 5% significance level. Then multiple logistic regression analysis using the stepwise procedure was performed in order to identify the associated factors for TMD. Only the independent variables that showed significant association (on the univariate analysis) at p < 0.05 were selected for the regression analysis in order to eliminate variables that would make little contribution to the model. 20 The logistic regression models were adjusted estimating the Odds Ratios (OR), their 95% confidence intervals (CI), and significance levels. All statistical tests were performed using the SAS software (SAS Institute Inc. 9.1, 2003; Cary, NC, USA) at the 5% significance level.
Results
The prevalence of TMD pain diagnosis among 12-year-old children according to the RDC/TMD protocol applied in the present study was low. Only 2.19% of the boys and 8.18% of the girls presented one of the Axis I categories. The TMD subdiagnosis distribution is shown in Table 1 . Table 2 shows the association between the independent variables and TMD diagnosis as revealed by the bivariate Chi-square test. The bivariate analysis showed that gender was significantly related to TMD diagnosis (p = 0.0028). All variables from Axis II were related to TMD diagnosis (p < 0.001).
The multivariate stepwise logistic regression (Table 3) with "TMD" as dependent variable showed that "gender" and "characteristics of pain intensity" (CPI) were associated factors for temporomandibular disorder diagnosis. The risk of TMD for girls was 3.52 times higher than for boys (Odds Ratio = 3.52, Confidence Interval 1.31-9.43). Individuals who presented the variable "characteristics Table 1 -RDC/TMD subdiagnosis distribution in both genders (Total n = 558; Total TMD = 32). of pain intensity" (CPI) higher than 0 had 31 times more risk of TMD incidence (Odds Ratio = 31.361, Confidence interval 6.01-163.5).
Discussion
The purpose of the present study was to evaluate the relationship between RDC/TMD Axis I and II in adolescents. An additional aim was to investigate risk factors for specific TMD subdiagnoses. This, however, was not done because of the small number of young individuals with TMD. The prevalence of TMD in children is expected to be low. In the present research the mean prevalence was around 6%, which is similar (6.8%) to that found previously in a sample of 1,996 children with the same age, using RDC/TMD. 9 Studies have reported that severe disorder at a young age is rare, 1 corroborating the present results.
In the sample of 558 boys and girls evaluated in the present study, 2.19% of the boys and 8.18% of the girls met the RDC/TMD criteria when examined. In the multivariate analysis, gender was an important risk indicator for TMD. The role of gender in pain is extensively discussed in literature, 21 suggesting that TMD is considered to be 1.5-2 times more prevalent in women than in men, and that 80% of the patients treated for this disorder are women. 22 However, the most prominent gender differences have been found in women aged 20-40 years, and the lowest among children, adolescents and the elderly. 23 Axis II RDC questions involving depression and somatization are subscales from the SCL-90. The SCL-90 is designed to be administered to subjects aged 13+ with at least a 6 th grade reading level. In Brazil, however, 6 th grade students are 12 years old which could justify its use at this age. Besides, questions regarding sexual behavior were excluded to avoid embarrassment.
The results of the present study demonstrated that all variables in RDC/TMD Axis II were correlated to TMD diagnosis, which was expected. Psychological disturbances are common in patients with signs and symptoms of TMD, even for adolescents 3 , and depressive behavior is commonly associated with chronic pain. Chronic pain severity in RDC/TMD diagnosed patients has demonstrated significant correlation with depression levels. 24 In this study, higher disability, depression and somatization scores can be important risk indicators of TMD diagnosis, especially CPI. Considering that the diagnosis, assessment and management of TMD must include both physical (e.g. TMJ, occlusion, muscles) and psychological (e.g. personality, affective states, distress) factors, it is suggested that psychological measurement can be an effective tool in the current integrated approach with regard to the biopsychosocial model of TMD. The Axis II variables in the present study were dichotomized by the median value, since the sample was comprised of young subjects, and severe psychological alteration is rare. Although the RDC/TMD scales of depression and somatization have considerable data in support of reliability, validity and clinical utility when compared with other measurements of psychological status and psychosocial functioning, 16 they merely provide an assessment of clinical characteristics and are not a diagnosis. The results could be more significant in individuals with clinically diagnosed TMD, which will be the focus of our future studies.
Conclusion
Psychological variables and gender are important risk indicators for TMD diagnosis incidence, even in adolescents.
